Objective: To examine whether frequency of residential relocation was associated with increased risk of attempted suicide in a large, nationally representative sample of adolescents (ages 12 to 17).
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Youth Risk Behavior Study indicate that, during the preceding year, 19% of high school students "seriously considered attempting suicide" and 8.8% did attempt suicide. 3 The prevention of adolescent suicide is a difficult undertaking given the high prevalence of suicidal ideation, the relative rarity of completed suicide, and the large proportion of individuals with identified risk factors who do not commit suicide 4 Nonetheless, the Surgeon General's Call to Action to Prevent Suicide 2 urges a concerted effort in the public health community to develop effective prevention strategies. The report emphasizes that an evidence-based public health approach to prevention requires a better understanding of the risk and protective factors related to suicide and suicidal behavior in specific populations. This paper aims to enhance the epidemiologic research base by examining the contribution of residential relocation to the risk of attempted suicide in American adolescents.
Attempted suicide is an imperfect predictor of completed suicide in adolescents. Suicide attempts are 100 times more frequent than completed suicides, and females are more likely to attempt suicide, while males are more likely to commit suicide. A previous suicide attempt is, however, the most important correlate for completed suicide in adolescents. 5 Furthermore, the relatively high prevalence of attempted suicide means that sufficient numbers of cases will be present in a large nationally representative sample to make meaningful statistical inferences about associated factors. Retrospective casecontrol designs with proxy informants must be used when examining completed suicides, increasing the possibility of selection and informant biases. Therefore, attempted suicide is accepted as a valid proxy, and several epidemiologic studies have used attempted suicide as the dependent variable to examine risk factors for suicidality. 6 Identified risk and protective factors for adolescent suicide are numerous. per year over the course of their lifetime) were significantly more likely than nonmovers to have four or more behavioral problems. (OR 1.77, 95%CI 1.37-2.29). 12 Brown and Orthner surveyed 720 adolescents aged 12-14 years in 5 geographically and socioeconomicly diverse middle schools in the United States and found that life satisfaction significantly decreased with increased frequency and recency of moves. 13 While the evidence supporting some adverse psychological effects of moving is strong, evidence linking relocation with depression, the form of pathology most strongly associated with suicidality is weaker. Brown and
Orthner, also assessed depression in their subjects, but failed to find a significant difference between movers and non-movers. Hendershott studied a sample of 205 middle school students in the Southwestern United States and found a significant but small (OR 1.16) increase in the prevalence of depression among students who Strong social capital can be a protective factor against depression, 14 and loss of important social connections may place the adolescent at greater risk for psychological pathology. One empiric study in adolescents lends support to the social capital hypothesis. In a prospective comparison of36 movers and 37 nonmovers, Vemberg found that mobile adolescents had fewer contacts with friends and reported less intimacy with their best friend. 16 While most of the theoretical literature focuses upon the effect of a single move, Humke and Schaefer hypothesize that the more life stresses a young person experiences, including relocation, the higher that individual's risk of psychological maladjustment will be. 17 Therefore, the total number or frequency of moves may be a more important predictor of psychopathology (and hence suicidality) than would be a dichotomous classification (moved versus didn't move).
While a crude association between the frequency of relocation and the risk of suicidality would represent clinically useful information, several demographic variables may modify or confound the effect of relocation and thus should be examined in an adjusted analysis. These variables include gender, age, race/ethnicity, family structure, family income, and population density (rural vs. urban). An effect modifier would be a variable associated witb a differential effect of relocation on tbe risk of suicidality. In other words, if adolescents were stratified by an effect -modifYing demographic characteristic, the relationship between relocation and suicidality would be different in different strata. A confounding variable, on the other hand, would be a characteristic associated with a differential rate of relocation, and a differential risk of suicidality, but not a differential effect of relocation on tbe risk of suicidality. Therefore, the relationship between relocation and attempted suicide would be exaggerated or diminished if group membership were not accounted for in an analysis. In other words, if adolescents were stratified by a confounding demographic characteristic, the relationship between relocation and suicidality would be similar across strata but significantly different than tbe relationship described in the unstratified analysis.
Whether moving will affect the risk of suicidality differently for females than for males is unclear. The literature on differential effects of moving by gender has been inconsistent and contradictory. 15 Females attempt suicide at much higher rates tban males. 4 However, it is unlikely that males and females move at different rates. Therefore, gender will not likely be an important confounder. The relationship of age to relocation and suicidality is similar to that of gender. Older adolescents attempt suicide with greater frequency; 7 however, it is unlikely that age will affect the likelihood of relocation.
Race/ethnicity may potentially be a confounder or an effect modifier. In previous studies, African-Americans have had greater rates of relocation than other groups. 17 • 18 Also, relocation may, on average, represent a different experience for African-Americans than for other groups. 18 In prior studies, African-Americans had lower rates of attempted suicide, while Hispanics had higher rates of attempted suicide than non-Hispanic whites. 5 The literature on relocation in adolescents does not address the possible differential effect of relocation on Hispanic adolescents.
The number of parents in an adolescent's household and whether those parents are biological, step, foster, or adoptive, may be associated with differential effects of relocation on psychological well-being. A study on the effect of relocation on "school life" (a construct involving behavioral and academic components) found that living with both biological parents was a protective factor against the adverse effects of relocation. 19 Children in single parent households have been shown to move more frequently than children in two parent households. 12 Thus, family structure may be both a confounder and an effect modifier.
Several studies have found frequent relocation to be more common among persons with low income. 15 · 20 Low family income has also been associated with increased rates of suicide attempts. 7 Therefore, family income may be an important confounder. Scanlon and Devine 15 also imply that moving may be a more stressful experience for low-income adolescents, so family income may be an important effect modifier as well.
Finally, living in a rural area has been implicated as a risk factor for suicidality. 7 While it is unclear whether persons in rural areas relocate more or less frequently than persons in non-rural areas, this possibility and the possibility that living in a rural area modifies the effect of relocation on suicidality merit investigation.
Given the strong theoretical link between relocation and psychological distress in adolescents, as well as the empiric link between psychopathology and suicidality, an association between relocation and suicide attempts in adolescents seems plausible. The positive results of the two case-control studies cited above suggest the presence of this association. However, there have been no populationbased investigations of this association. I hypothesize that, in a large, nationally representative, sample of 12 to 17 year olds, a positive association will exist between recent residential relocation and the risk of a suicide attempt.
Furthermore, I hypothesize that the risk of a suicide attempt will increase as the number of recent past moves increases and that this association will persist after important confounding demographic variables have been controlled for in a regression model. A household composition module on the NHSDA determined whether the respondent's mother and/or father were living with the respondent. Individuals were considered parents by the NHSDA whether they were biological, step, adoptive, or foster parents. I could not, therefore differentiate among these categories. I therefore treated family structure as a two level variable: living with a mother and a father (regardless of type), and any other arrangement.
Population density was coded in three levels in the PUF: not in metropolitan statistical area (MSA), in MSA with fewer than I ,000,000 people, and in MSA with over 1,000,000 people. Because large MSA's contain both densely urban and suburban areas, I was tmable to differentiate between these environments. I did, however, assume that if a respondent was not in an MSA (an area with at least 50,000 people) that the respondent lived in a rural environment. 
Results
Of the 19,430 available records, 19,009 had complete information for both suicidality and frequency of relocation and were thus usable for analysis. Among these respondents, 751 (4.0%) reported both suicidal ideation and a suicide attempt in the past 12 months. These 7 51 respondents constituted the "cases" for all regression analyses, while the remaining 18,258 respondents comprised the "controls." The estimated population prevalence of at least one suicide attempt in the preceding 12 months was 4.0% (standard error 0.17%). The estimated percentages of the population reporting zero, one, two or three, and four or more moves during the last five years were 50.6%, 23.6%, 19.2%, and 6.6%
respectively. 
Discussion
This is the first population-based study to examine the association between residential relocation and suicidality in adolescents. The principal finding of this study is that adolescents (ages 12 to 17) who have moved two or more times in the last five years are at a significantly increased risk of attempting suicide when compared to adolescents who have not changed residence during the last five years. The increase in risk is particularly notable for adolescents who have moved four or more times. These highly mobile adolescents have odds of a suicide attempt that are two to four times those of adolescents reporting no residential relocation. The relationship between frequency of relocation and the risk for suicide attempt remains qualitatively unchanged when several demographic characteristics are incorporated into the model as controls.
Three features of the study may limit the validity of the findings. First, because respondents on the NHSDA self-report suicide attempts, the attempts reported are likely to include many which are not life-threatening. Some researchers argue that life-threatening suicide attempts are a much more relevant clinical endpoint than self-defined suicide attempts. 6 · 10 Nonetheless, in order to classify an attempt as serious or life-threatening, documented interaction with medical personnel is required. The many suicide attempts that do not result in medical attention, are still important indicators of psychopathology and are still considered an important risk factor for eventual suicide completion. Furthermore, self-report of a suicide attempt can be assessed in a national sample without concerns about differences in definition applied in geographic regions or at specific institutions.
Second, respondents' recall and report of relocation history and the occurrence of a suicide attempt may be somewhat unreliable. It is unlikely that report of relocation frequency was subject to classic recall bias (i.e. persons who attempted suicide being more likely to report a high number of moves) because the questions about suicidality and relocation were asked in different sections of the interview, and moving is not commonly thought of as predisposing an individual to attempt suicide. Nonetheless, it is possible that adolescents who attempted suicide, were more acutely aware of and likely to report stressful past experiences (including relocation) than were adolescents who did not attempt suicide. If this were true, the magnitude of the effect of relocation on the odds of attempted suicide would be artificially exaggerated. The reliability of adolescents' self report of suicide attempt on the NHSDA is uncertain. However, the design of the interview was such that incentives for respondents to not report an actual suicide attempt or to falsely report an attempt (such as getting a reaction out of the interviewer) were substantially mitigated. The prevalence of an attempt in the preceding 12 months estimated from this study (4.0 %) is consistent with the same prevalence estimated from the Add Health study (3.6 %) 5 could not be adequately examined in this study.
Evidence of causality, however, is not necessary for the association between relocation and attempted suicide to be clinically important and useful.
Based on this study, a history of frequent residential relocation in an adolescent is a valid risk marker for suicidal behavior. I do not use the term "risk factor" as this term is often interpreted as implying a causal relationship. There may indeed be nothing causal about the link between residential relocation and suicidality in adolescents. For instance, if severe family dysfunction caused families to move frequently and also augmented adolescents' risk for attempted suicide, then family dysfunction could completely account for the observed association between frequent moves and a higher risk for attempted suicide. Clearly, the family dysfunction is causal in this case rather than the relocation itself.
Nonetheless, a history of frequent relocation would still be a valid marker for risk, because an adolescent with this history would more likely suffer from family dysfunction.
A history of frequent relocation is a clinically useful risk marker because this information is easily obtained without a formal psychosocial evaluation and is frequently available to professionals working with adolescents. While a report of four or more moves in the preceding five years is neither a highly sensitive (16 % of suicide attempters reported four or more moves) nor highly specific (9% of adolescents reporting four or more moves attempted suicide) predictor of a suicide attempt, the increase in relative odds is substantial. Therefore, a history of frequent relocation in an adolescent should raise a professional's index of suspicion for psychopathology or other well-defined risk factors for suicidality.
Most forms of psychopathology associated with suicidality can be effectively treated or ameliorated with psychotherapeutic and/or pharmacologic intervention 9 In theory, if histories of frequent relocation in some adolescents prompt assessments that lead to the diagnosis and treatment of some mental disorders, which might have otherwise gone untreated, then the use of frequent relocation as a marker for risk could lead to a reduced risk of suicide on a population level. Whether or not inclusion of relocation history as a risk marker actually enhances the effectiveness of screening programs is a question that warrants further investigation.
Two environments in which a history of frequent relocation may be useful as a risk marker are schools and primary care medical settings. Although the efficacy of school-based depression screening programs in reducing rates of adolescent suicide has not been proven, the screening approach --identifying atrisk students for further evaluation and possible intervention --holds promise for the prevention of adolescent suicide. Nonetheless, most school administrators are reluctant to implement school-wide screening programs. 8 Scholars in the educational field have suggested that multi-faceted programs, involving contact with both peers and professionals, be implemented in schools to welcome new students and mitigate the well-documented adverse effects of relocation on psychological well-being and academic performance 24 It is conceivable that screening programs for suicide risk could be built into such welcoming programs and thus be more effectively targeted at a high-risk population.
A history of frequent relocation may also be a useful risk marker for While regressions analyses stratified on demographic subgroups were performed to test for effect modification, the lack of significant differences between groups is largely attributable to inadequate power to detect subgroup differences. Furthermore, the stratified analyses must be interpreted with caution given the small cell sizes. Nonetheless, three non-significant trends merit attention. The data suggest that frequent relocation (four of more moves) has a stronger effect on older adolescents than it does on younger adolescents.
Hispanic ethnicity is possibly protective against the effect of relocation on suicidality. Finally, frequent relocation appears to more strongly affect rural adolescents. Further investigation may be warranted to determine if true differences in effect exist for Hispanic adolescents and rural adolescents.
However, these differences, if real, do not importantly alter the principal findings of this study, and speculation as to reasons for these differences is beyond the scope of this report.
Suicide among adolescents ages 12 to 17 remains a serious problem in America and a difficult case for prevention. The formulation of effective preventive interventions requires a solid understanding of the epidemiology of suicide and suicidal behavior in this population. This study enhances that understanding by presenting substantial evidence for an association between had been suggested previously, residential relocation is not commonly listed as a marker for risk in epidemiologic reviews. Hopefully, this report will lead to systematic evaluation of the clinical utility of relocation history as a predictor of risk in future investigations. In the meantime, the knowledge that frequent relocation is associated with increased risk for suicide may help primary care and school professionals to better identify adolescents at risk. Notes: Odds ratios for suicide attempt from multivariable logistic regression controlling for the sex, age, race/ethnicity, family income, family structure, and area population density of respondents. Bars indicate 95% confidence intervals. 
